The prevalence estimates of erectile dysfunction (ED) vary considerably across studies. These differences may be attributed to used definitions of ED. Quantitative data on the effect of different definitions of ED on the prevalence are lacking, because precise information on the used definition and questionnaire is often absent. Aim of this study was to quantify the effect of using different questionnaires for ED on the prevalence estimates. In all, 5721 mail surveys on sexual problems and ED were sent to all men (aged418 y) in 12 general practices in the middle of the Netherlands of which 2117 were completed. The questionnaire contained Enigma (WHO), International Index of Erectile Function (IIEF), Cologne Erectile Inventory (KEED) and one question (Boxmeer, Krimpen). The prevalence of ED based on the various questionnaires and the effect of these questionnaires on risk factor relationships was compared. IIEF gave the highest age specific and overall ED prevalence, KEED the lowest. The difference in prevalence was 16.8%. The agreement (kappa coefficient) between the various ED definitions varied from 0.52 (IIEF & KEED) to 0.95 (Enigma & Boxmeer). The number of risk factor relations were similar for the Dutch studies, reduced for the IIEF and KEED. This study provides evidence that differences in questionnaires to assess ED have a considerable effect on the (age specific) prevalence estimates and little on the risk factor relations. The number of questions of the survey appears not to be responsible for differences in the prevalence of ED and risk factor relations, however they affect the response rate. Uniform use is strongly recommended, since a 'golden standard' for ED assessment (by questionnaire) is lacking. A short questionnaire with one or two questions is recommended for example the one from the Boxmeer-study. These data may be used to adjust (age-specific) prevalence rates comparing ED prevalence in the open population across studies.
Introduction
Over the years many studies on the prevalence of erectile dysfunction (ED) in the general population have been published. The prevalence of ED, however, differs considerably across studies (3-52%). [1] [2] [3] [4] [5] [6] [7] Among others the reason for these differences is the used definition and subsequently the questionnaire. In order to clear the differences in definitions, in 1993 the NIH provided a definition of ED that was improved by the WHO on a consensus meeting in 1999. 8, 9 As there is no test that is the 'golden standard' for measuring ED and sexual function has best been assessed in the naturalistic setting with patient self-report scales, many scales have been created, but few of them were validated. Recently, the International Index of Erectile Function (IIEF), the Brief Male Sexual Function Inventory (BMSFI), the Sexual Health Inventory for Men (SHIM), the Cologne Erectile Inventory (KEED) and also one question scales were created. [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] The IIEF is a commonly used validated questionnaire, but is not related to the WHO definition. Since many prevalence studies used various questionnaires, comparison between prevalence estimates of ED remains unavailable and therefore standardisation in the assessment of ED (definition) and presentation of prevalence estimates (overall and age-specific) and relations with risk factors has been recommended to facilitate comparison of results across studies. In many studies, even after 1993, the questionnaires contained only one or two question(s) on ED and the relation to one of the definitions was often not provided. This severely limits the evaluation of the effect of different questionnaires on the prevalence estimate.
1,2,6,7 At present, no formal comparison has been performed between these measurement tools for the assessment of ED. We set out to quantify the effect of using different definitions for ED on the prevalence estimates and its relations with risk factors using data from the ENIGMA study in which a questionnaire was administered that comprised of questions that allowed for ED to be defined according to the IIEF, WHO (Enigma) and KEED guidelines and to be based on only one question (Boxmeer and Krimpen). 16, 18, 20, 21 
Method

Study population
To all men, aged 18 y and older, registered in 11 general practices in Maarssenbroek (semiurban area in the middle of The Netherlands) and all men aged 65 y and older, registered at the general practice 'Herenstraat' in Breukelen, a mail survey on sexual problems and ED was sent. Excluded were men who were incapable to fill in a questionnaire, because they were too ill, had mental incapacity or lack of knowledge of the Dutch language. Reminders were sent after 1 month and after 3 months. A nonresponders study was executed by sending a short questionnaire to men aged 40-70 y. The study was approved by the medical ethics committee of the University Medical Center in Utrecht in the Netherlands.
Assessment of ED
The ENIGMA definition of ED is based on the WHOdefinition: ED is a continuous or repetitive inability to obtain or maintain a penile erection sufficient for a satisfactory sexual performance. 9 The KRIMPEN definition was based on reporting 'no erections' or 'erections of severely reduced rigidity' reported. 18 The BOXMEER definition was based on a positive answer on the question 'do you have problems in getting or maintaining an erection?' 20 The definition by the IIEF was based on a score of lower then 21 on the questionnaire containing the IIEF-5 (International Inventory on Erectile Function) and the KEED definition on a score higher than 12 (four questions). 16, 21 Each of these five definitions and questionnaires were used in a study in and close to The Netherlands: Enigma, Krimpen, Boxmeer, Cologne, Gent/Chareloi.
Determinants of ED
Information on a variety of potential risk factors was obtained by questionnaire. The age was registered as the age in years at the moment the man completed the questionnaire. Data on medical conditions (such as arteriosclerosis, angina pectoris, multiple sclerosis, myocardial infarction, hypertension, diabetes, stroke, neurological problems in the spine or elsewhere, penile disorders, pelvic operations, accidents or irradiation) and psychological problems (such as depression, relational problems, problems at work, low self esteem, fear for failure, stress/surmenage) were obtained by questioning 'Do you have, have not, do not know, or unknowny..' (in nonmedical terms). Information on current smoking, alcohol use and use of drugs was obtained by asking 'Do youy., how many a day/week, has it changed during last year?' Also information on currently used medication, including dose and frequency, was obtained. The medication was divided into three groups: not allopathic medication (group 2), allopathic medication not described in the literature as related to ED (group 1) and thirdly allopathic medication that is related to ED (group 0). If using any kind of medication in the 'related to ED group of medication' he was categorised in group 0.
Statistical analyses
First, overall and age-specific prevalence estimates were calculated and presented with 95% confidence limits. Next, the agreement of the ED prevalence defined according to different questionnaires was estimated using weighed kappa. Finally, comparisons of determinants of ED across studies were done, based on the assumption that when a questionnaire defines ED accurately, risk factor relations should be stronger and more precise, less strong and less precise when ED is assessed in a less accurate manner. All statistical analyses were performed using SPSS 9.0.
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Results
In Table 1 , the general characteristics of the five studies are shown. 16, [18] [19] [20] [21] Age-specific prevalences of ED In Table 2 , the age-specific and overall prevalences of ED in the ENIGMA population are estimated by the different questionnaires. The prevalence of ED in the Enigma population estimated with the KEED was the lowest (10.4%) and with the IIEF the highest (27.2%). In the age group 18-29 y most questionnaires showed a prevalence of ED between 2.5 and 5.9%. However, according to the IIEF, 20% of these men had ED. In all age groups, the IIEF was scoring at least 10% higher prevalence values of ED compared to the other questionnaires. Compared to the Enigma questionnaire and the Boxmeer questionnaire, the Krimpen questionnaire indicated at least 15% lower prevalence in the age group above 70 y. However, the number of participants in the highest age group was low (only 30 men). There was a considerable agreement in the prevalence estimates using the questionnaires of the Dutch studies. In Table 3 , the agreement (kappa coefficient) in prevalences of ED in the Enigma population using the various ED questionnaires is shown and varied from 0.52 (IIEF & KEED) to 0.95 (Enigma & Boxmeer).
Determinants of ED
In Table 4 , the odds ratios with corresponding 95% confidence intervals (CI) of 16 determinants of ED are given by ED questionnaires. All the risk factor Impact of various questionnaires on the prevalence of ED BJ de Boer et al odds ratios estimates for the different questionnaires were within the 95% CI of those obtained using the ENIGMA questionnaire. This indicates that these relationships do not differ in direction and magnitude across questionnaires. Small differences were seen in 'statistical significance', in particular with Impact of various questionnaires on the prevalence of ED BJ de Boer et al the IIEF group. This can likely be attributed to a larger number of 'cases' (more power). In Table 5 a comparison was made between the independent risk factors scored by the five questionnaires only showing if they were statistically significant (s) or not significant (ns). Common risk factors for ED in all approaches were age, medication, relation problems and fear for failure. The risk factors according to Enigma, Boxmeer and Krimpen were similar. Application of the IIEF resulted in four more risk factors (depression, relation problems and cigarette smoking) and one common risk factor (diabetes) became not significant. Application of the KEED resulted in one more risk factor (spinal problems) and one risk factor became not significant (penile problems).
Discussion
In this study we evaluated the impact of different questionnaires on the prevalence of ED and its risk factor relations in the same population. The IIEF gave the highest age-specific and overall ED prevalence, whereas the KEED gave the lowest. The difference in overall prevalence was 17%. The agreement in the prevalence of ED between the various ED questionnaires varied from 0.52 (IIEF & KEED) to 0.95 (Enigma & Boxmeer). The number of risk factor relations were similar for the Dutch studies and reduced for the IIEF and KEED definitions. However, the magnitude of the relations was the same for all questionnaires. It shows that differences in the used questionnaires to assess ED have a considerable effect on the age-specific and overall prevalence estimates, but little on the risk factor relations. Some issues need to be discussed. Firstly, the translated versions of the questionnaires (IIEF, KEED) might have introduced some interpretation differences that may have affected the prevalence estimates. Secondly, since there is no 'golden standard' for ED and the best way of assessing sexual function is with patient self-report scales, we do not know which estimate is nearest to the reality.
Recently, a number of review articles on the prevalence estimates of ED and its risk factor relations were published, suggesting that the considerable differences in the prevalence of ED across studies may partly be due to differences in questionnaires. (2) Our findings prove this suggestion and support the view that standardisation is of major importance. Despite the initiative of the WHO (1999) to come to a uniform definition and assessment, including a uniform questionnaire, it was apparent that in many papers the method used to define ED was lacking or inadequately presented. In addition, our results may be of use to adjust observed estimates in order to enhance comparison or to remove the effect of differences in questionnaires as an explanation for differences across studies. Furthermore, our findings may indicate that for obtaining prevalence estimates of ED, a short questionnaire with a single question approach as used in the Boxmeer study may be appropriate. This questionnaire should contain the question: 'In the last 3 months do you have problems in obtaining or maintaining an erection firm and long enough for a satisfactory sexual activity (when sexually aroused and sexually stimulated)?' The answering options should be: never, hardly ever, sometimes, almost always and always. The severity of the erectile disorder can be identified in the additional question: 'Is the erection usually firm, half firm, or is there hardly any erection?' The advantage of this single question may be a higher response rate. This conclusion is supported by Rosen in 2002, when discussing the IIEF and also in comparing the response rates of the Boxmeer study (470%) and of the ENIGMA study (only 40%), where as in the latter differences across populations may also have contributed. Rosen concluded that a single question as used in the Massachusetts Male Aging Study was showing a moderate to high correlation between the two diagnostic measures. 22 The results of the ENIGMA study are showing the opposite. In the same state-of-the-science review Rosen indicates that the IIEF is less useful for open population studies, since it is only for heterosexual men having sexual intercourse, and thus is excluding other men. However, all over the world the IIEF has been proved as a very useful end point for clinical trials. However, ED is a more complex disorder where frequency, severity, bother and need for help are major issues in terms of diagnosis, prevention and treatment. The balance between obtaining information on these issues and the size of the questionnaire merits further research.
Conclusion
In conclusion, we have provided quantitative evidence that differences in used questionnaires to assess ED have a considerable effect on the agespecific and overall prevalence estimates and little on the number of risk factor relations. Therefore, uniform use is strongly recommended. A questionnaire is recommended containing only one question or two questions on the erectile function, the severity and the frequency. Thereby, the frequency and severity of the insufficiency is discovered. Because of its importance for the identification of ED in men, for clinical reasons, information on the bother and the need for help may be discovered by direct questions on these matters. In addition, these data may be used to adjust (age-specific) prevalence rates when comparing ED prevalence across studies.
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